Structural Design of Mechanically and Chemically Resistant Glasses:Plenary Talk by Smedskjær, Morten Mattrup
 
  
 
Aalborg Universitet
Structural Design of Mechanically and Chemically Resistant Glasses
Plenary Talk
Smedskjær, Morten Mattrup
Publication date:
2018
Link to publication from Aalborg University
Citation for published version (APA):
Smedskjær, M. M. (2018). Structural Design of Mechanically and Chemically Resistant Glasses: Plenary Talk.
Abstract from 2nd Nordic Conference on Ceramic and Glass Technology, Roskilde, Denmark.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            ? Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            ? You may not further distribute the material or use it for any profit-making activity or commercial gain
            ? You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us at vbn@aub.aau.dk providing details, and we will remove access to
the work immediately and investigate your claim.
Downloaded from vbn.aau.dk on: November 24, 2020
Structural Design of Mechanically and Chemically Resistant Glasses 
Morten M. Smedskjær 
Department of Chemistry and Bioscience, Aalborg University, Aalborg, Denmark 
 
Lithium aluminoborate glasses exhibit very high resistance to cracking under contact loading,1,2 but low 
hardness and poor chemical durability in aqueous media. On the other hand, alkaline earth aluminoborate 
glasses feature improved chemical resistance and hardness, but lower resistance to cracking.3 Here, we 
investigate the possibility to simultaneously improve the mechanical and chemical resistance of aluminoborate 
glasses by mixing alkali and alkaline earth modifiers. We study the mixed Li/Ba and Li/Mg aluminoborate 
glasses, since Li+ and Ba2+ have different charge and size but similar modifier field strength (charge to size 
ratio), while Mg2+ has the highest field strength among these modifiers due to its small size. The two glass 
series thus give insights into the competitive effects of modifier charge and size on glass structure, mechanical 
properties, and dissolution rates in acidic, neutral, and basic solutions.4 In order to access different structural 
roles of the modifier cations, we also study the effect of varying the aluminum-to-boron ratio in glasses with 
Li, Na, and Mg modifiers.5 The structural origins of the trends in chemical and mechanical properties are 
discussed based on 11B and 27Al solid state NMR spectroscopy measurements. 
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